Methanol extracts from the leaves, bark and roots of four Cameroonian medicinal plants, Bersama engleriana, Cupressus lusitanica, Vitellaria paradoxa and Guibourtia tessmannii were tested for their in vitro cytotoxicity, antigonorrheal and antireverse transcriptase activities. The XTT (2,3-bis[2-methoxy-4-nitro-5-sulfophenyl]-2H-tetrazolium-5-carboxyanilide inner salt) assay, the dilution method and reverse transcriptase (RT) assay were used for the investigations. Preliminary phytochemical analysis of the extracts was also conducted using standrad methods. Results showed that all extracts contained compounds belonging to the classes of phenols and terpenoids. They were also able to reduce in dose dependent manner, the proliferation of the cancer THP-1, DU145, HeLa, MCF-7, HepG2 and the normal Vero cells. IC 50 values below 30 µg/ml were noted with extract from the three parts of B. engleriana on at least two of the five studied cancer cell lines, the lowest value of 5.9 µg/ml being obtained with sample from the bark. IC 50 values below 30 µg/ml were also recorded with extracts from the leaves (on HeLa cells) and bark (on MCF-7) of G. tessmanii, and that from the bark of C. lusitanica on MCF-7. Extracts from B. engleriana and those from 2 the bark of V. paradoxa gave the minimal inhibitory concentrations (MIC) values below 100 μg/ml on most of the ten tested Nesseria gonorrhoeae strains. Extracts from B. engleriana also inhibited more than 80% the activity of the Human Immuno-deficiency Virus (HIV) enzyme. Finally, the results of the present study provide baseline information for the use of B. engleriana, C. lusitanica, G. tessmanii, V. paradoxa. 
Preliminary phytochemical investigations
The major secondary metabolite classes such as alkaloids, anthraquinones, coumarins, triterpenes, saponins, phenols and flavonoids were screened for each extract, according to the common phytochemical methods described by Harborne (1973) .
Cell lines and treatments
The studied cell lines included five cancer cells, DU145 prostate cells, HeLa cervix adenocarcinoma cells, HepG2 hepatocarcinoma cells, MCF-7 breast cancer cells, THP-1 leukemia cells and the normal Monkey kidney cells (Vero). They were obtained from the American Type Culture Collection (Rockville, USA). THP-1 cells were maintained in RPMI 1640 containing 100 units/ml penicillin and 100 µg/ml streptomycin and supplemented with heat-inactivated 10% fetal bovine serum (FBS) . Others cells were maintained in Dulbecco's minimum essential medium (DMEM) supplemented with 5% fetal calf serum (FCS), gentamicin sulfate (0.004%), glucose (0.57%), and NaHCO3 (0.12%). All Cultured cells were maintained in a humidified environment at 37˚C with 5% CO 2 . Doxorubicin (Sigma-Aldrich, Steinheim, Germany) was used as a positive (cytotoxic) control. The concentration of dimethylsulfoxide (DMSO) was kept at or below 0.1% in all experiments.
Cytotoxicity assays
The cytotoxicity of the plant extracts was evaluated using XTT (2,3-bis[2-methoxy-4-nitro-5-sulfophenyl]-2H-tetrazolium-5-carboxyanilide inner salt) assay (Gerlier and Thomasset, 1986; Zee-Cheng,1997; Itharat et al., 2004) . Briefly, adherent cells in appropriate culture medium were seeded into 96-well flat-bottomed plates at a concentration of 3.0 × 10 5 cells/ml. After 24 h, cells were treated with serially diluted sample. The highest concentrations were 400 µg/ml against cancer cells and 3200 µg/ml against Vero cells. After 72 h incubation at 37 ˚C with 5% CO 2 and 95% relative humidity, XTT labeling reagent (50:1) was added and the absorbance (560 nm) read (Gerlier and Thomasset, 1986 
Anti-HIV investigations: reverse transcriptase (RT) assay
The effects of plant extracts on RT activity in vitro were evaluated with recombinant HIV-enzyme, using a non-radioactive HIV-RT colorimetric ELISA kit from Roche, Germany (Ayisi and Nyadedzor, 2003; Harnett et al., 2005) . The protocol outlined in the kit was followed using 2 ng of enzyme in a well and incubating the reaction for 2 h at 37 °C. In order to avoid the tannins interference, bovine serum albumin (Fraction V) was added to assay buffers to a final assay concentration of 0.2%(w/v) to adsorb possible tannins from crude extract (Harnett et al., 2005 ). Extracts were first tested at 0.2 mg/ml and samples which reduced activity by at least 50% were considered active (Woradulayapinij et al., 2005) . Twofold dilutions (3.13-100 μg/ml) were then made in order to determine IC 50 values. IC 50 was the amount of extract required to reduce the reverse transcriptase activity by 50%. The IC 50
values were determined from the activity/concentration regression curves with at least seven concentration/activity points (Bessong et al., 2005) using Microsoft Excel. Doxorubicin was used as a positive control. The assay was carried out in triplicate.
Statistics
The one-way ANOVA at 95% confidence level was used for statistical analysis.
Results and discussion
The results of the phytochemical studies are summarized in Table 1 . It's can be found that all studied extracts contained phenols and terpenoids while alkaloids and coumarins were not detected. Most of the metabolite classes were also detected in the three parts of each plant but flavonoids and tannins were not detected in all parts of C. lusitanica. However, compounds from detected metabolites classes were isolated from some of the investigated plants. Sebotin and 2′,4-dihydroxy-4′-methoxy-6′-O-β-glucopyranoside, two dihydrochalcone glucoside, and also 3,5-dimethoxy-4′-O-(β-rhamnopyranosyl-(1→6)-β-glucopyranoside) stilbene were isolated from the stem bark of G. tessmanni (Nkengfack et al., 2001; Fuendjiep et al., 2002) . The isolation of triterpenes and saponins from the stem bark of Bersama engleriana was previously reported by Tapondjou et al. (2006) .
The results of cytotoxicity assay are reported in Table 2 . All extracts (except that from the roots of V. paradoxa) were able to inhibit (at 400 µg/ml) the proliferation of the cancer THP-1, DU145, HeLa, MCF-7, HepG2 and the normal Vero cells. The American National
Cancer Institute guidelines (NCI) set the limit of activity for crude extracts at 50% inhibition (IC 50 ) of proliferation of less than 30 μg/ml after an exposure time of 72 h (Suffness and Pezzuto, 1990) . IC 50 values below this stringent point were noted with extracts from the three parts of B. engleriana on at least two of the five studied cancer cell lines, the lowest (5.9 µg/ml) being obtained with sample from the bark (Table 2) . IC 50 values below 30 µg/ml were also recorded with extracts from the leaves (on HeLa cells) and bark (on MCF-7) of G.
tessmanii, and that from the bark of C. lusitanica on MCF-7. Nevertheless, none of the tested extract was as active as doxorubicin. All extracts showed EC 50 values above 100 µg/ml and consequently the selectivity indexes of actives samples were >2 (Table 2 ). These data are of interesting, as it suggests that the extracts are more toxic for cancer cells than on normal cells.
When regarding the overall activity of the extracts, it's appears that B. engleriana can be The results of the antigonorrheal activity of the extracts are summarized in Table 3 .
MIC values below 512 µg/ml were detected with the extracts from the bark and roots of B.
engleriana, and those from the leaves and bark of V. paradoxa on all the ten studied N. gonorrhoeae strains. All other samples showed selective activities. The stringent point for antimicrobial activities has been set as follow: significant (MIC < 100 μg/ml), moderate (100 < CMI ≤ 625 μg/ml) or weak (CMI > 625 μg/ml) (Kuete, 2010; Kuete and Efferth, 2010 inhibition was noted at 6.5 mg/ml with the ethanol extract on K. pneumoniae and P. mirabilis.
However, the lowest MIC value (128 µg/ml) recorded herein against the studied N.
Gonorrhoeae strains indicates that this plant have a moderate antimicrobial activity.
A plant extract is considered active on the reverse transcriptase, if the concentration inhibiting 50% enzyme activity (IC 50 ) is below 200 µg/ml (Woradulayapinij et al. 2005) . In this work, extracts from B. engleriana exerted such ant-RT activity (Table 4) 
Conflict of interest
The authors declare that there are no conflicts of interest. 
Tables

